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doi:10.1016/j.gmbhs.2012.04.011Abstract We report our clinical experience concerning the incidental finding of a ruptured
ovarian yolk sac tumor combined with hemoperitoneum in a patient with abdominal blunt
injury. An girl 8 years of age visited emergency department due to vomiting and persistent
abdominal pain after abdominal blunt injury. Physical examination revealed pale conjunc-
tiva, abdominal distension, and tenderness over bilateral lower abdomen without any
obvious peritoneal sign. After stabilization of her condition, one huge pelvic tumor with
ascites was identified by abdominal sonography and computed tomography scan.
Subsequently, hemoperitoneum was confirmed by paracentesis procedure. During explor-
atory laparotomy, one ruptured left ovarian tumor with bleeding was identified. Therefore,
she underwent left oophorectomy and left salpingectomy. Typical structures of Schiller-
Duval bodies and hyaline globules in the tumor cells were identified. Biopsy of the omental
tissues also confirmed metastatic lesions of the tumor. Ovarian yolk sac tumor (FIGO Stage 3)
was confirmed. She received four courses of chemotherapy after the operation and received
subsequent regular follow-up at the hospital with an uneventful recovery. This case
highlights the possibility of ruptured ovarian yolk sac tumor after abdominal blunt injuryof Surgery, Kaohsiung Medical University Hospital, Kaohsiung Medical University, 100 Tzyou 1st Road,
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Yolk sac tumor bleeding after abdominal injury 77as the cause of internal bleeding, and it should be taken into consideration as one possible
etiology of hemoperitoneum in a young girl.
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Yolk sac tumors (YSTs) are the second most common
malignant ovarian germ cell tumor (MOGCT) following dys-
germinoma. They constitute about 20% of MOGCT and 1% of
all ovarian malignancies.1 The most common symptoms
presented are abdominal pain and abdominal mass.
Because preoperative clinical or radiological diagnosis of
YST is usually difficult to make, laparotomy still remains
vital for both diagnosis and treatment.1 In addition, treat-
ment outcome of the patients with YST have improved
since the introduction of modern combination chemo-
therapy.2 Here we report a case of a young girl with
a ruptured ovarian YST and secondary hemoperitoneum to
abdominal blunt trauma.Case report
A girl who was 8 years of age visited our hospital due to
vomiting, cold sweating, and persistent abdominal pain 12
hours after abdominal blunt injury. She had previously been
healthy without any specific underlying disease. Initial
hemodynamics was unstable (heart rate, 102/minute;
blood pressure 75/41 mmHg) and an immediate resuscita-
tion procedure was performed. General physical examina-
tion revealed pale conjunctiva, abdominal distension, and
tenderness over her lower abdomen without any obvious
peritoneal sign. Her condition became more stable after
initial management. Laboratory data demonstrated leuko-
cytosis (white blood cell count was 20700/ul) and anemia
(hemoglobin, 8.8 g/dl; hematocrit, 27.1%). Abdominal
ultrasonography revealed free fluid collection in the peri-
toneal space. Abdominal computed tomography (CT) scan
identified a huge pelvic tumor with smooth margin
combined the mixture of solid and cystic components and
ascites in the peritoneal space without pneumoperitoneum.
Subsequently, hemoperitoneum was confirmed by para-
centesis. She received exploratory laparotomy thereafter.
One ruptured left ovarian tumor with bleeding was identi-
fied during the operation. The patient underwent left
oophorectomy and left salpingectomy. The resected mass
was oval and measured 19  11  4.5 cm in size and
weighed 630 g. Microscopic study revealed reticular pattern
of tumor cells with focal hemorrhage and cystic change.
Typical structures of Schiller-Duval bodies (a glomerular-
like structure with a central vessel surrounded by prom-
inent large cuboidal cells) and hyaline globules in the
cancer cells were identified. Thus, ovarian YST was diag-
nosed. Moreover, further biopsy of the omental tissues
confirmed metastatic lesions of the tumor.
Elevated alpha-fetoprotein (AFP) level (5180 ng/ml) was
noted postoperatively. Because of the advanced stage ofYST (FIGO Stage 3), she received adjuvant chemotherapy
with bleomycin, etoposide, and cisplatin (Bleomycin Eto-
poside Cisplatin (BEP) regimen). Normalization of the serum
AFP level (1.59 ng/ml) was achieved after four cycles of
chemotherapy. Subsequent follow-up at this hospital
revealed an uneventful recovery.
Discussion
Despite increased awareness and prevention efforts,
trauma still remains the leading cause of childhood deaths
in Taiwan.3 Of all the injury patterns, abdominal trauma is
often difficult to evaluate because the clinical symptoms
and signs may not be obvious despite severe injury. Even in
cases of abdominal trauma and internal bleeding, the
clinical signs may only be abdominal distension and
tenderness, as in the initial physical findings in the case
report.4
Several findings were noted to be associated with intra-
abdominal injuries (IAI). Cotton and colleagues5 mentioned
abdominal tenderness, ecchymosis, and abrasions as posi-
tive predictors of intra-abdominal injuries (IAI). Holmes and
others6 identified six findings associated with IAI (low
systolic blood pressure, abdominal tenderness, femur
fracture, elevated liver function tests, urine analysis with
Sfive red blood cells per high-powered field, initial
hematocrit &30%). Of all the above, three of the six find-
ings were noted in the current case. Fortunately, the
patient’s condition became stable soon after the initial
resuscitation in our emergent department. Further
abdominal CT scan was arranged to identify the cause of
ascites, excluding the possibility of hollow organ perfora-
tion after ultrasonography. We arranged the surgical
intervention thereafter due to highly suspected hemoper-
itoneum secondary to the tumor rupture. Subsequently, the
operative findings confirmed our preoperative suspicions.
Since Schiller7 first described a group of ovarian tumors
with the characteristic of microscopically glomerulus-like
structures, the clinicopathologic features of YSTs have
been discussed in many literatures studies. Most cases of
YST have occurred in children and young women.8 The most
common symptom at presentation is abdominal pain, which
is noted in 55% to 80% of the patients.1 Other symptoms
comprise the presence of an abdominal or pelvic mass with
abdominal distension. Additionally, Tewari and coworkers9
mentioned that ascites secondary to the tumor rupture is
another possible clinical feature. According to her past
medical history, our patient did not have any uncomfort-
able symptoms or signs before the abdominal trauma.
Therefore, we believe the ovarian tumor rupture was
secondary to the abdominal blunt injury, not that it
occurred spontaneously, which contributed to the
hemoperitoneum.
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by the pathologist. According to the literature, preopera-
tive clinical or radiologic diagnosis of YST is usually diffi-
cult to determine. No specific imaging study has been able
to distinguish YST from other ovarian masses preopera-
tively.10 Choi and colleagues11 have mentioned several
characteristics of ovarian YST on an abdominal CT scan
including large pelvic tumor, oval shape with smooth
margin, and solid and cystic components with a hemor-
rhagic portion. These characteristics were concurred with
our CT findings. The patient did not receive the contrast
CT scan because associated findings on the noncontrast CT
scan had provided us with enough information and
prompted the need of surgical intervention. By contrast to
the difficulty in diagnosis of YST by imaging studies, serum
AFP has been well known as a useful tumor marker for the
diagnosis of YST as well as to check for complete remission
or recurrence.1 Because of the patient’s critical condition
initially, however, we considered that laparotomy should
not be delayed just due to waiting for the AFP data
results. Therefore, the role of AFP is limited in the urgent
situation.
In comparison to the intra-abdominal organ injury,
hemoperitoneum due to tumor rupture in children with
abdominal trauma is less common. After searching the
PubMed database of the U.S. National Library of Medicine
from January 1970 to October 2011 to identify the articles
on ovarian YST and using the combination of keywords,
including abdominal trauma, pediatric, and bleeding or
hemoperitoneum, we could not find any systemic study on
the hemoperitoneum secondary to pediatric trauma and
intra-abdominal tumor rupture with a large number of
cases. We believe this is probably due to rarity of the
pediatric abdominal tumors. To the best of our knowledge,
there has been no report about rupture of the YST
secondary to abdominal trauma until now. Therefore, toour knowledge, this article is the first case report
regarding this topic. This case highlights the possibility of
ruptured ovarian YST after abdominal blunt injury as the
cause of internal bleeding, and it should be taken into
consideration as one possible etiology of hemoperitoneum
in young girls.References
1. Da¨llenbach P, Bonnefoi H, Pelte M-F, et al. Yolk sac tumours of
the ovary: an update. Eur J Surg Oncol. 2006;32:1063e1075.
2. Nawa A, Obata N, Kikkawa F, et al. Prognostic factors of
patients with yolk sac tumors of the ovary. Am J Obstet
Gynecol. 2001;184:1182e1188.
3. Health Statistics in Taiwan, 2008. Department of Health,
Executive Yuan, Republic of China (Taiwan).
4. Kissoon N, Dreyer J, Walia M. Pediatric trauma: differences in
pathophysiology, injury patterns and treatment compared with
adult trauma. Can Med Assoc J. 1990;142:27e34.
5. Cotton BA, Beckert BW, Smith MK, et al. The utility of clinical
and laboratory data for predicting intra-abdominal injury
among children. J Trauma. 2004;56:1068e1075.
6. Holmes JF, Sokolove PE, Brant WE, et al. Identification of
children with intra-abdominal injuries after blunt trauma. Ann
Emerg Med. 2002;39:500e509.
7. Schiller W. Mesonephroma ovarii. Am J Cancer. 1939;35:1e21.
8. Crum CP. The female genital tract. Ovaries. In: Kumar V,
Abbas A, Fausto N, eds. Robbins and Cotran Pathologic
Basis of Disease. 7th ed. Philadelphia: Elsevier Saunders; 2005:
1101.
9. Tewari K, Cappuccini F, Disaia PJ, et al. Malignant germ cell
tumors of the ovary. Obstet Gynecol. 2000;95:128e133.
10. Brammer 3rd HM, Buck JL, Hayes WS, et al. Malignant germ cell
tumors of the ovary: radiologic-pathologic correlation. Radio-
graphics. 1990;10:715e724.
11. Choi HJ, Moon MH, Kim SH, et al. Yolk sac tumor of the ovary:
CT findings. Abdom Imaging. 2008;33:736e739.
